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Classification , physical and chemical properties of hygienic products. The indication to application. A choice of hygienic means depending on the dental status.

Toothpaste

Toothpaste from a tube being applied to a toothbrush

Toothpaste is a paste or gel dentifrice used with a toothbrush to clean and maintain the aesthetics and health of teeth. Toothpaste is used to promote oral hygiene: it can aid in the removal of dental plaque and food from the teeth, aid in the elimination and/or masking of halitosis and deliver active ingredients such as fluoride or xylitol to prevent tooth and gum disease (gingivitis). Some dentist recommendations include brushing your teeth at least 2 times a day, if not more. In most or all developed countries, usage after each meal is encouraged by dentists. However when cleaning teeth with a toothbrush with toothpaste, the essential cleaning is done by the mechanical brushing, and not by the active toothpaste chemicals. Most toothpaste contains trace amounts of chemicals which are toxic when ingested, and is not intended to be swallowed. 1 History 
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History

Early toothpastes

The earliest known reference to toothpaste is in a manuscript from Egypt in the 4th century A.D., which prescribes a mixture of iris flowers.[citation needed] However, toothpastes or powders did not come into general use until the 19th century. The Greeks, and then the Romans, improved the recipes for toothpaste by adding abrasives such as crushed bones and oyster shells.[1] In the 9th century, the Persian musician and fashion designer Ziryab is known to have invented a type of toothpaste, which he popularized throughout Islamic Spain.[2] The exact ingredients of this toothpaste are currently unknown,[3] but it was reported to have been both "functional and pleasant to taste".[2] It is not known whether these early toothpastes were used alone, were to be rubbed onto the teeth with rags, or were to be used with early toothbrushes such as neem tree twigs or miswak. It is known that these twigs were used by Indians from ancient times. Neem tree twigs are said to have good medicinal effects.

Tooth powder

Tooth powders for use with toothbrushes came into general use in the 19th century in Britain. Most were homemade, with chalk, pulverized brick, or salt as ingredients. An 1866 Home Encyclopedia recommended pulverized charcoal, and cautioned that many patented tooth powders that were commercially marketed did more harm than good.

Modern toothpaste

Modern toothpaste gel

Toothpaste applied to a toothbrush.

An 18th century American and British toothpaste recipe containing burnt bread has been found. Another formula around this time called for dragon's blood (a resin), cinnamon, and burnt alum.[4]

By 1900, a paste made of hydrogen peroxide and baking soda was recommended for use with toothbrushes. Pre-mixed toothpastes were first marketed in the 19th century, but did not surpass the popularity of tooth-powder until World War I. In 1892, Dr. Washington Sheffield of New London, Connecticut, manufactured toothpaste into a collapsible tube. Sheffield's toothpaste was called Dr. Sheffield's Creme Dentifrice. He had the idea after his son traveled to Paris and saw painters using paint from tubes. In New York City in 1896, Colgate & Company Dental Cream was packaged in collapsible tubes imitating Sheffield.

Fluoride was first added to toothpastes in 1914, and was criticized by the American Dental Association (ADA) in 1937. Fluoride toothpastes developed in the 1950s received the ADA's approval. To develop the first ADA-approved fluoride toothpaste, Procter & Gamble started a research program in the early 1940s. In 1950, Procter & Gamble developed a joint research project team headed by Dr. Joseph Muhler at Indiana University to study new toothpaste with fluoride. In 1955, Procter & Gamble's Crest launched its first clinically proven fluoride toothpaste. On August 1, 1960, the ADA reported that "Crest has been shown to be an effective anticavity (decay preventative) dentifrice that can be of significant value when used in a conscientiously applied program of oral hygiene and regular professional care." Countries limit and suggest different amounts of fluoride acceptable for health. Much of Africa has a slightly higher percentage than the U.S.[citation needed]

In June, 2007, the US Food and Drug Administration and similar agencies in Panama, Puerto Rico and Australia advised consumers to avoid certain brands of toothpaste manufactured in China, after some were found to contain the poisonous diethylene glycol, also called diglycol or labeled as "DEG" on the tube. The chemical is used in antifreeze as a solvent and is potentially fatal.[5]

Toothpaste is most commonly sold in flexible tubes, though containers are available. The hard containers stand straight up, availing more of the toothpaste and saving shelf space.

Ingredients and flavors

Active ingredients

Fluoride in various forms is the most popular active ingredient in toothpaste to prevent cavities. Although it occurs in small amounts in plants, animals, and some natural water sources, and has effects on the formation of dental enamel and bones, it is not considered to be a dietary essential and no deficiency signs are known. Sodium fluoride (NaF) is the most common form; some brands use sodium monofluorophosphate (Na2PO3F) or organic amine fluoride (AmF) olaflur. Much of the toothpaste sold in the United States has 1000 to 1100 parts per million fluoride ion from one of these active ingredients, in the UK the fluoride content is often higher, a NaF of 0.32% w/w (1,450 ppm fluoride) is not uncommon. This consistency leads some to conclude that cheap toothpaste is just as good as expensive toothpaste. When the magazine Consumer Reports rated toothpastes in 1998, 30 of the 38 were judged excellent. Application of fluoride also prevents moisture build-up in some surfaces.[citation needed] Other ingredients are less commonly used, including Hydroxyapatite nanocrystals and calcium phosphate for remineralization,[6] and strontium chloride or potassium nitrate to reduce sensitivity.

Other ingredients

In addition to fluoride, the other fundamental ingredient in most toothpastes is an abrasive.[citation needed] Studies have shown that abrasives in toothpaste reduce the time needed to remove plaque from the teeth by approximately 50%. Abrasives, like the dental polishing agents used in dentist's offices, also cause a small amount of enamel erosion which is termed "polishing" action. Some brands contain powdered white mica which acts as a mild abrasive, and also adds a cosmetically-pleasing glittery shimmer to the paste. Many may contain frustules of dead diatoms as a mild abrasive. The removal of plaque and calculus prevents caries and periodontal disease. The polishing of teeth removes stains from tooth surfaces, but has not been shown to improve dental health over and above the effects of the removal of plaque and calculus.

Many, though not all, toothpastes contain sodium lauryl sulfate (SLS) or another of the sulfate family. SLS is found in other personal care products as well, such as shampoo, and is largely a foaming agent although it also acts as a powerful antimicrobial. Due to the anionic charge of SLS, mouthwashes containing cetylpyridinium chloride (which has a cationic charge and thus neutralises SLS) should not be used straight after brushing. SLS may cause a greater frequency of mouth ulcers in some people as it can dry out the protective layer of oral tissues causing the underlying tissues to become damaged[1].

Ingredients such as baking soda, enzymes, vitamins, herbs, calcium, calcium sodium phosphosilicate, mouthwash, and/or hydrogen peroxide are often combined into base mixes and marketed as being beneficial. Some manufacturers add antibacterial agents, for example triclosan or zinc chloride, to prevent gingivitis. Triclosan is a common ingredient in the UK. Bases such as sodium hydroxide are also used to neutralize acids.

Toothpaste comes in a variety of colorings, and flavors. The more usual flavorings are some variation on mint (spearmint, peppermint, regular mint, etc). Other more exotic flavors include: anise, apricot, bubblegum, cinnamon, fennel, lavender, neem, ginger, vanilla, lemon, orange, pine. More unusual are flavors include peanut butter, iced tea, and even whisky. Unflavored toothpaste does exist, however, most are flavored and sweetened. Because sugar promotes growth of bacteria that cause tooth decay, artificial sweeteners such as sorbitol or saccharin are generally used instead. The inclusion of sweet-tasting but toxic diethylene glycol in Chinese-made toothpaste led to a multi-nation and multi-brand toothpaste recall in 2007.

Toxicity

With the exception of toothpaste intended to be used on pets such as dogs and cats, and toothpaste used by astronauts, most toothpaste is not intended to be swallowed, and doing so may cause nausea or diarrhea; fluoride toothpaste can be toxic if swallowed in large amounts. If a large amount of toothpaste is swallowed, Poison Control should be contacted immediately.[7] Extended consumption while the teeth are forming can result in fluorosis. This is why young children should not use fluoride toothpaste except under close supervision. There are several non-fluoride toothpaste options available in the market for those who choose not to use fluoride. Natural toothpaste can contain peppermint oil, myrrh, plant extract(strawberry extract), special oils and cleansing agents. Case reports of plasma cell gingivitis have been reported with the use of herbal toothpaste containing cinnamon (Cinnamomun zeylanicum).[8]

Striped toothpaste

The red area represents the material used for stripes, and the rest is the main toothpaste material. The two materials are not in separate compartments; they are sufficiently viscous that they will not mix. Applying pressure to the tube causes the main material to issue out through the pipe. Simultaneously, some of the pressure is forwarded to the stripe-material, which is then pressed onto the main material through holes in the pipe.

Striped toothpaste was invented by a New Yorker named Leonard Lawrence Marraffino in 1955. The patent (US patent 2,789,731, issued 1957) was subsequently sold to Unilever, who marketed the novelty under the 'Stripe' brand-name in the early 1960s. This was followed by the introduction of the 'Signal' brand in Europe in 1965 (UK patent 813,514). Although 'Stripe' was initially very successful, it never again achieved the 8% market share that it cornered during its second year.

Marraffino's design, which remains in use for single-color stripes, is simple. The main material, usually white, sits at the crimp end of the toothpaste tube and makes up most of its bulk. A thin pipe, through which that carrier material will flow, descends from the nozzle to it. The stripe-material (this was red in 'Stripe') fills the gap between the carrier material and the top of the tube. The two materials are not in separate compartments. The two materials are sufficiently viscous that they will not by-chance mix with the other material. When pressure is applied to the toothpaste tube, the main material squeezes down the thin pipe to the nozzle. Simultaneously, the pressure applied to the main material causes pressure to be forwarded to the stripe material, which then issues out through small holes (in the side of the pipe) onto the main carrier material as it is passing those holes.

In 1990 Colgate-Palmolive was granted a patent (USPTO 4,969,767) for two differently-colored stripes. In this scheme, the inner pipe has a cone-shaped plastic guard around it, and about half way up its length. Between the guard and the nozzle-end of the tube is then a space for the material for one color, which then issues out of holes in the pipe. On the other side of the guard is space for second stripe-material, which has its own set of holes.

Striped toothpaste should not be confused with layered toothpaste. Layered toothpaste requires a multi-chamber design (e.g. USPTO 5,020,694), in which two or three layers then extrude out of the nozzle. This scheme, like that of pump dispensers (USPTO 4,461,403), is more complicated (and thus, more expensive to manufacture) than either the Marraffino design or the Colgate design.

Toothpaste 
      

Toothpaste doesn't just polish teeth; it also removes the bacteria that cause dental plaque and bad breath. As dental plaque bacteria meet with food, they create an acid that attacks teeth and eventually causes tooth decay. A build-up of dental plaque bacteria can cause several other dental problems including gum disease. These microorganisms also produce volatile sulfur molecules which are a source of bad breath. 

Toothpaste's ingredients help control mouth bacteria and fight dental problems. Most toothpastes contain detergents which create a foaming action to better remove food particles and dental plaque. Abrasives add a little extra cleaning power to help remove stains but may damage tooth enamel when used too vigorously. Breath fresheners are also commonly added to make your mouth feel clean, and added flavors keep your toothpaste from tasting bland. But the essential ingredient is fluoride, which helps prevent cavities and promote tooth health. 

There are many types of toothpastes on the market. Each is designed to fit individual needs: 

Whitening Toothpaste -- Teeth whitening toothpastes don't actually whiten teeth; they use scrubbing materials or chemicals to remove tooth stains. 

Tartar Control Toothpaste -- Likewise, tartar control toothpastes don't remove dental tartar but they do help prevent dental tartar from accumulating. Dental tartar can only be removed by a dentist, so it's beneficial to start using tartar-control toothpaste after a dental checkup. 

Desensitizing Toothpaste -- Tooth sensitivity often results from weakened enamel or the exposure of roots due to receding gums. Desensitizing toothpastes work by creating a barrier and blocking irritants from reaching the nerves. 

Fluoride Toothpaste -- Fluoride is important to your dental health and can be added to any type of toothpaste. Not only does fluoride strengthen teeth against dental cavities but it remineralizes teeth worn by acid and fights sensitivity. Fluoride toothpaste is an excellent choice for those who need a little extra help protecting themselves from cavities -- especially children and seniors. Fluoride toothpastes are also recommended for those without the benefit of community water fluoridation. 

Gum Health Toothpaste 

-- Dental plaque found under the gum line can lead to gum disease. Although gum health toothpastes are not a professional gum disease treatment, they can control dental plaque and help prevent the possibility of gum disease in the future. 

Smokers' Toothpaste -- These pastes contain abrasive materials used to remove stains. Dentists do not usually recommend smokers' toothpastes, as they can further damage your teeth and delicate gum tissue. 

Fresh Breath Toothpaste -- Like many mouthwashes, fresh breath toothpastes are designed to mask bad breath but do not actually treat halitosis. 

Natural Toothpaste -- For those who are uncomfortable brushing with chemicals, natural toothpastes may be an option. These contain all-natural ingredients but have varied results. Some natural toothpastes may not contain fluoride, so you should check the label before buying the product. 

Children's Toothpaste -- These toothpastes have been developed to meet the special needs of children. As children are extremely susceptible to dental cavities, their toothpastes often contain fluoride. Younger children should only use a small amount of toothpaste to avoid ingestion and prevent dental fluorosis and should be always supervised during brushing. 

Baking Soda Toothpaste -- Baking soda has traditional significance because it was once used to clean teeth. Although baking soda has no therapeutic value, some prefer it because they enjoy the fresh feeling they get after brushing with it. 

Gels -- Some gels contain mouthwash which may be why some prefer the consistency or taste of a gel over a toothpaste. While gels may make your mouth feel fresher, there's no proof that they clean teeth better than toothpastes. Also, many gels do not contain fluoride. 

Tooth Powders -- Dry powders are also available to clean your teeth but they are often more abrasive than toothpaste. 

Haste Makes Waste

Equally as important as the type of toothpaste you use is the way you use it. Adults usually only need a pea-sized amount to get the therapeutic effects toothpaste has to offer. How you brush also affects your oral health. Tilt your toothbrush at a 45-degree angle towards the gums and gently brush for at least two minutes using short, circular strokes. You should brush your teeth at least twice a day with a soft toothbrush that won't damage your gums.

All fluoride toothpastes are subdivided into 3 following categories :

·   those of minimal fluorine content (500 to 1000 ppm) 

are recommended for children under 7 years age 

·  those of medium fluorine content (1000 to 12000 ppm) 

are recommended for children and adults to prevent caries in regions of optimum fluorine content in potable water 

·  those of high fluorine content (more than 12000 ppm) 

are recommended for children of multiple caries in regions of low fluorine content in potable water 

Currently, about 20 foreign companies are officially registered , thus obtaining proper licences for selling their products; the biggest of them are the following:

“Colgate Palmolive”,

 “Procter & Gamble”,

 “Glaxo Smith Kline”

“Arcam GmbH”

“Oral-B”

 «Alen Mak»,

 «Nevskaya kosmetika»,

 «Svoboda»

Fluoride toothpastes for caries prevention

	Toothpaste name
	Producer/ Supplier country
	Active components
	Recommendations on usage

	"Колгейт Чудесный Вкус" 
	USA,

Egypt, 

UK, 

Poland, 

Turkey 
	Sodium monofluor-phosphate,

sodium fluoride
	Used for caries prevention; more effective for children and adolescents

	“Colgate Total"
	same
	Fluorides, triclosan
	Used for adults caries & dental-tartar prevention

	Tootpaste name 
	Producer/ Supplier

country
	Active components 
	Recommendations

on usage

	Bland-a-Med Blandy
	Germany
	Sodium fluoride, silicic acid (fluoristat system)
	Used for primary-teeth children caries prevention

	Bland-a-Med Healthy Fresh
	same
	Sodium fluoride, silicic acid (fluoristat system)
	Used for caries prevention by peoples of different age groups


Dental floss

Dental floss is either a bundle of thin nylon filaments or a plastic (teflon or polyethylene) ribbon used to remove food and dental plaque from teeth. The floss is gently inserted between the teeth and scraped along the teeth sides, especially close to the gums. Dental floss may be flavored or unflavored, and waxed or unwaxed.

History

Dental floss

Levi Spear Parmly, a dentist from New Orleans, is credited with inventing the first form of dental floss. He recommended that people should clean their teeth with silk floss in 1815.[1]

Dental floss was still unavailable to the consumer until the Codman and Shurtleft company started producing human-usable unwaxed silk floss in 1882. In 1898, the Johnson & Johnson Corporation received the first patent for dental floss. Other early brands included Red Cross, Salter Sill Co. and Brunswick.

A character is depicted using dental floss in James Joyce's famous novel Ulysses (serialised 1918-1920) - an early mention of the practice in literary fiction.

The adoption of floss was poor before World War II. It was around this time, however, that Dr. Charles C. Bass developed nylon floss. Nylon floss was found to be better than silk because of its greater abrasion resistance and elasticity. In response to environmental concerns, dental floss made from biodegradable materials is now available.

Dentists and dental hygienists urge the daily oral hygiene regimen of toothbrushing and flossing. Nearly all Americans brush their teeth. However, the ADA indicates that only about 12 percent of Americans floss daily, 39 percent floss less than daily, and 49 percent do not floss at all.[citation needed]

Use

Dental floss is commonly supplied in plastic dispensers that contain 10 to 50 meters of floss. After pulling out the desired amount, the floss is pulled against a small protected blade in the dispenser to sever it.

Dental floss is held between the fingers. The floss is guided between each tooth and under the gumline to remove particles of food stuck between teeth and dento-bacterial plaque and adhered to such dental surfaces. Ideally using a C-shape, the floss is curved around a tooth and placed under the gumline, and then moved away from the gumline, the floss scrapes the side of each tooth, and can also clean the front or back of the tooth. Gently moving the floss from below the gumline to away from the gumline removes dento-bacterial plaque attached to teeth surfaces above and below the gumline. A clean section of floss can be used to clean each tooth to avoid transmitting plaque bacteria from one tooth to another.

There are many different kinds of dental floss commonly available. The most important variable is thickness. If the floss is too thick for the space between a pair of teeth then it will be difficult or impossible to get the floss down between the teeth. On the other hand, if the floss is too thin, it may be too weak and break. Different floss will suit different mouths, and even different parts of one mouth. This is because some teeth have a smaller gap between them than others. It's possible that thicker floss does a better job of scraping bacterial plaque off teeth, given that there is space enough between the teeth to use it. When a piece of hard food is tightly wedged between the teeth, one may need to switch to thinner floss, because thick floss cannot get past the food. It is possible to split some kinds of dental floss lengthwise turning generating a pair of thinner pieces that are also weaker but sometimes useable. This is possible because some kinds of dental floss are made of many very thin strands that are not woven together but rather run more or less in parallel. This can be useful if the dental floss you have is too thick, and you do not have access to any other, for example when travelling in a foreign country.

If the urgent problem is discomfort or even pain that steadily increases for hours after the meal, due to pieces of food jammed tightly between the teeth, whether pressing on the gum tissue or not, then dental floss is safer and, more importantly, more effective than a toothpick. First work the floss down between the teeth where the pain is, until the floss has got past the food, then pull the floss back up, propelling some or all of the trapped food out from between the teeth. Repeat until you can feel that all or at least almost all of the food is out. Then rinse with water or mouthwash forcefully using the cheek muscles to drive the water or mouthwash in your mouth between the teeth repeatedly, in order to flush out any remaining fragments of food. You may wish to take this opportunity to floss between the rest of your teeth for hygiene reasons. Furthermore, you may wish to make it a habit to floss after every meal, combining the benefits of enhanced oral comfort and hygiene.

F-shaped and Y-shaped dental floss wands

Specialized plastic wands, or floss picks, have been produced to hold the floss. These may be attached to or separate from a floss dispenser. While not pinching the finger, using a wand may be awkward and also make it difficult to floss at all the angles possible with a finger. At the same time, the enhanced reach can make flossing the back teeth easier. These types of flossers may be missing the area under the gum line that needs to be flossed.

Occasional flossing and/or improper flossing can typically lead to bleeding gums. The main cause of the bleeding is inflammation of the gingival tissue due to gingivitis.

Directions

The American Dental Association (ADA) advises to floss once or more per day before brushing your teeth; flossing prior to brushing allows for fluoride toothpaste to reach between the teeth [2]. It should be noted that overly vigorous or incorrect flossing can result in gum tissue damage. For proper flossing, the Association advises to curve the floss against the side of the tooth in a 'C' shape, and then to wipe the tooth from under the gumline (very gently) to the tip two or three times, repeated on adjacent and subsequent teeth.

Dental floss does not clean the interproximal areas beneath the contact point, because the area is concave.

Vibration

Some power flossers utilize vibration which transfers through the floss, originating from the ends. This is likely inspired by the similar use of vibration of the bristles in modern electric toothbrushes. As the vibration causes subtle movement, the floss will find the path of least resistance when pressed down. The movement would also help in temporarily separating tooth and gum for floss to get through.

This allows easier penetration under the gumline, with less force applied to push into the gap between teeth. With less force applied, more control of flossing is possible. In normal flossing, pressure may be applied until the floss 'pops' through the teeth, and the momentum can carry on and painfully impact the gum tissue. With more control, this can be reduced or avoided totally.

Many consider vibrations to be soothing; it is a common technique in massage and orthopedic devices. Much like electric toothbrushes are soothing to the teeth and gums, vibrating floss can soothe and massage the gumline.

Cuts become less likely as the floss will not press against as isolated an area, and less pressure is applied. Any abrasions to the gum would be more evenly distributed, leading to more equal adaptation of the tissue.[citation needed]

Benefits

Flossing in combination with toothbrushing can prevent gum disease, halitosis, and dental caries.[3]

Flossing is a better alternative to using a toothpick to remove food trapped between the teeth. A toothpick may be tried and not solve the problem leading to an incorrect conclusion that the problem was not due to trapped food. Pain caused by trapped food can sometimes not be recognized as being caused by trapped food. The pain may be hard to locate exactly, so it may seem to be coming from inside a tooth, leading to an unnecessary visit to a dentist, if flossing is not tried out first.

Interdental brush

Set of interdental brushes.

An interdental brush also called an interproximal brush is a modified toothbrush used for cleaning between teeth. It is best used in cases where the gingiva does not fill the space between teeth or when there is orthodontic therapy present. It was invented by John O. Butler Company (Today G.U.M, Sunstar).

A floss pick is a disposable oral hygiene device generally made of plastic and dental floss. The instrument is composed of two prongs extending from a thin plastic body of high-impact polystyrene material. Between the two prongs, a single piece of floss is fused into the plastic, one respective to the other on each prong. The prongs generally are attached to a body ending in the shape of a toothpick.

There are two types of angled floss picks in the oral care industry, the 'Y'-shaped angle and the 'F'-shaped angle floss pick. The floss end of the pick usually is ergonomically designed into the shape of a hyperbola for maximum disruption of bacterial pockets in the inter-proximal spaces of the teeth. At the base of the hyperbola where the 'y' begins to branch there is a handle for gripping and maneuvering before it tapers off into a pick.

Floss picks are manufactured in a variety of shapes, colors and sizes for adults and children. The floss can be coated in fluoride, flavor or wax.[1]

Floss picks have been proven in clinical studies to be just as efficacious as rolled floss.[citation needed]
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